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ATTENTION  OF 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


NEDED 


MAR  2  1  19?I) 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

Inclosed  is  a  copy  of  the  Mianus  Filter  Plant  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Connecticut  American  Water  Con^any,  Greenwich,  Connecticut. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely , 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  -  INSPECTION  REPORT 


Identification  No.: 


CT  00040 


Name  of  Dam: 
Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


Mianus  Filter  Plant  Dam 
Greenwich,  Connecticut 
Fairfield  County,  Connecticut 
Mianus  River 
November  1 3,  1 979 
BRIEF  ASSESSMENT 


The  dam  at  the  Mianus  Filter  Plant  is  a  stone  masonry  dam  built  in  the  1 870s  and  is  a 
source  of  water  supply  for  the  surrounding  area.  The  water  treatment  facility  was  renovated 
in  1954.  The  dam  is  approximately  130  feet  long,  31  feet  high  and  has  a  top  width  of  7 
feet.  The  outlet  works  for  the  dam  consist  of  a  65  foot  long  spillway,  a  30  inch  supply  main 
to  the  water  treatment  facility,  a  low  level  blowoff,  and  two  4  foot  wide  by  5  foot  high 
flood  control  gates. 


Based  on  the  visual  inspection,  the  review  of  the  1954  renovation  plans  and  past  opera¬ 
tional  performance,  the  dam  is  judged  to  be  in  FAIR  condition.  However,  there  is  a  concern 
about  the  seepage  zone  at  the  downstream  face  of  the  dam,  which  requires  further  study. 

The  dam  is  classified  as  SMALL  in  size  and  a  HIGH  hazard  potential  structure  in  accordance 
with  recommended  guidelines  established  by  the  Corps  of  Engineers.  The  test  flood  for  this 
dam  is  1/2  the  Probable  Maximum  Flood  (PMF).  The  test  flood  has  an  outflow  discharge 
equal  to  14100  cfs  and  will  overtop  the  dam  in  a  Stillwater  condition.  The  maximum  out¬ 
flow  capacity  of  the  spillway  under  Stillwater  condition  is  680  cfs  which  represents  approx¬ 
imately  5  percent  of  the  test  flood. 


It  is  recommended  that  the  owner  take  the  following  actions:  Monitor  the  seepage  on  the 
downstream  face,  remove  the  trees  from  the  upstream  channel  bed  and  develop  and  imple¬ 
ment  a  formal  emergency  warning  system. 


Recommendations  and  remedial  measures  that  should  be  implemented  by  the  Owner  within 
one  year  period  after  receipt  of  this  Phase  I  Inspection  Report,  are  further  described  in  Sec¬ 
tion  7. 


JAMES  P.  PURCELL  ASSOCIATES,  INC. 


A- 

Sudhir  A.  Shah,  P.E. 
Vice-President 
Connecticut  P  E.  No.  8012 
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This  Phase  I  Inspection  Report  on  Mi  anus  Filter  Plant  Dam 
has  baen  reviewed  by  the  undersigned  Review  hoard  aeabers.  la  our 
opinion,  the  raported  findings,  conclusions,  and  recouendations  are 
consistent  with  the  Reconaended  Guidelines  for  Safety  Inspection  of 
Pees,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
eubaitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBUONO,  MEMBER 
Hater  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Foundation  &  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


#fOE  ».  FRIAR  7 

Chief,  Inglneering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D  C.  20314.  The  pur¬ 
pose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  Investigation. 
However,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the  dam  is 
based  on  observations  of  field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability  and  safety  of  the  dam. 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  environment  of 
the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and  cons¬ 
tantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future  Only  through  continued  care  and 
inspection  can  there  by  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  test  flood  is 
based  on  the  estimated  “Probable  Maximum  Flood"  for  the  region  (greatest  reasona¬ 
bly  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity  of 
such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The  test  flood  pro¬ 
vides  a  measure  of  relative  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  downstream  damage  poten¬ 
tial. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance  with  OSHA  rules 
and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
NAME  OF  DAM:  MIANUS  FILTER  PLANT  DAM 

SECTION  1 

PROJECT  INFORMATION 

1.1  General 

a.  Authority:  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary  of 
the  Army  through  the  Corps  of  Engineers  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  in¬ 
spection  of  dams  within  the  New  England  Region.  James  P.  Purcell  Associates, 
Inc.  has  been  retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and  notice  to  proceed 
was  issued  to  James  P.  Purcell  Associates,  Inc.,  under  a  letter  from  William  E. 
Hodgson.  Jr.,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0002 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

1 .  Perform  technical  inspection  and  evaluation  of  non-Federal  dams  to  iden¬ 
tify  conditions  which  threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 

2.  Encourage  and  prepare  the  States  to  initiate  quickly,  effective  dam  safety 
programs  for  non-Federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location:  Mianus  Filter  Plant  Dam  is  located  in  Fairfield  County,  Connecticut, 
approximately  0.8  miles  north  of  North  Mianus,  Connecticut.  The  dam  im¬ 
pounds  water  from  the  Mianus  River  and  is  located  approximately  4000  feet 
upstream  of  Mianus  Pond  and  the  Village  of  North  Mianus. 
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The  impoundment  is  situated  in  a  north/south  direction,  with  the  dam  located 
at  the  southern  end.  Latitude  41 0  -04'-06",  longitude  73°  -34'-42". 

All  elevations  used  in  this  report  are  based  on  the  Greenwich  Water  Company 
Datum  (GWCD)  unless  noted.  The  datum  is  7.29  feet  above  the  U.  S.  Coast  and 
Geodetic  Survey  mean  low  water  datum. 

b.  Description  of  Dam  and  Appurtenances:  This  dam  impounds  water  from 
the  Mianus  River  which  is  processed  through  the  filtration  plant  and  distributed 
to  many  customers  in  the  surrounding  area.  The  dam  itself  consists  of  stone 
masonry  body  and  was  believed  to  have  been  built  approximately  100  years 
ago. 

The  outlet  works  for  the  dam  consist  of  the  following:  A  30  inch  pipe,  con¬ 
trolled  by  a  lift  mechanism  on  the  dam's  west  crest,  for  water  supply  to  the 
filters;  a  low  level  blowoff  controlled  by  a  lift  mechanism  on  the  dam's  west 
crest;  two  high  level  flood  gates  on  the  dam's  east  crest;  and  a  65  foot  spill¬ 
way. 


The  dam  creates  a  narrow  impoundment  by  flooding  a  portion  of  the  natural 
valley  of  the  Mianus  River. 

c.  Size  Classification:  The  size  classification  of  this  dam  is  SMALL  as  per  the 
criteria  set  forth  in  Recommended  Guidelines  for  Safety  Inspection  of  Dams  by 
the  Corps  of  Engineers.  The  impoundment  storage  at  the  top  of  the  dam  is  1 1 8 
ac-ft  (with  the  range  50  to  1 000  ac-ft),  and  the  maximum  height  of  the  dam  is 
31  feet  (within  the  range  25  to  40  feet).  The  size  classification  is  based  on 
both  the  height  and  storage  criteria. 

d.  Hazard  Classification:  The  hazard  classification  of  this  dam  is  HIGH  as  per 
the  criteria  set  forth  in  Recommended  Guidelines  for  Safety  Inspection  of 
Dams  by  the  Corps  of  Engineers.  Failure  discharge  can  result  in  the  loss  of 
more  than  a  few  lives,  and  cause  damage  to  residential  structures  along  the 
downstream  channel;  and  loss  of  the  water  supply  would  impose  hardships  on 
the  service  area.  The  estimated  water  depth  due  to  a  dam  failure  may  range 
from  9.0  feet  at  the  dam  to  4.5  feet  at  Mianus  Pond. 

e.  Ownership:  This  dam  is  owned  and  operated  by  the  Connecticut  American 
Water  Company. 

f.  Operator:  The  person  in  charge  of  the  day-to-day  maintenance  of  the  dam 
as  well  as  the  adjacent  water  treatment  plant  is: 


2 


Mr.  William  McCormick,  Superintendent 
Connecticut  American  Water  Company 
1 25  East  Putnam  Avenue 
Greenwich,  Connecticut  06830 
Tel.  (203)  869-5200 
(203)  661-7200 

g.  Purpose:  This  dam  impounds  water  from  the  Mianus  River  that  is  used  to 
supply  drinking  water  to  approximately  1 3,000  customers  in  the  surrounding 
area. 

h.  Design  and  Construction  History:  The  original  dam  was  built  in  the  1 870s. 
However,  there  are  no  documents  available  to  support  either  the  design  or  con¬ 
struction.  In  the  1950s  when  the  filter  plant  was  renovated,  modifications  to 
the  blowoff  system  and  intake  piping  were  made,  and  this  involved  some  con¬ 
struction  to  the  body  of  the  dam.  It  is  not  clear  just  what  work  was  done  to  the 
dam  body  to  make  these  renovations.  During  this  renovation  period  the  retain¬ 
ing  walls  along  the  downstream  channel  were  built  to  accommodate  the  new 
plant  facility. 

i.  Normal  Operational  Procedure:  The  operating  procedure  for  controlling  the 
water  level  of  the  dam's  pond  is  governed  primarily  by  the  water  supply  de¬ 
mands  of  the  treatment  plant.  The  emergency  blowoff  valves  and  flood  gates 
are  rarely  used,  because  in  the  case  of  a  storm  emergency  the  gates  would 
handle  such  a  relatively  small  amount  of  the  flow.  An  agreement  with  adjacent 
property  owners  requires  a  flow  of  one  MGD  to  be  discharged  downstream 
and,  therefore,  a  4  inch  gate  valve  at  the  flood  gates  is  maintained  in  an  open 
position. 

1.3  Pertinent  Data 

a.  Drainage  Area:  Mianus  Filter  Plant  Dam  is  located  in  Fairfield  County,  Con¬ 
necticut.  The  dam  lies  just  north  of  North  Mianus,  approximately  0.8  miles.  The 
basin  is  generally  rectangular  in  shape  with  a  length  of  11.9  miles  and  an 
average  width  of  4  miles,  resulting  in  a  total  drainage  area  of  29.9  square 
miles.  (See  Drainage  Basin  Map  in  Appendix  D).  The  topography  is  generally 
rolling  to  moderate  terrain,  with  elevations  ranging  from  a  high  of  810  to 
69.65  at  the  spillway  crest.  Stream  and  basin  slopes  are  flat  to  moderate,  hav¬ 
ing  average  grades  of  0.5  percent  to  2.0  percent,  respectively.  The  normal 
water  surface  area  is  7.2  acres  which  is  approximately  0.04  percent  of  the 
watershed. 

b.  Discharge  at  Dam  Site:  Daily  spillway  discharge  records  are  available  from 
the  Connecticut  American  Water  Company.  Listed  below  are  calculated  dis¬ 
charge  values  for  the  spillway  and  outlet  works. 


1.  Outlet  Works:  A  low  level  blowoff  with  an  intake  approximately  at 
elevation  44.5  and  a  discharge  capacity  of  74  cfs  at  an  elevation  of 
69.65,  the  spillway  crest.  Twin  4  foot  wide  by  5  foot  high  flood  gates 
with  an  invert  at  elevation  65. 1 5  and  a  discharge  capacity  of  206  cfs  with 
water  at  the  spillway  crest  level. 

2.  Maximum  known  flood  at  dam  site:  Recorded  on  June  1 9,  1 972  to  be  in 
excess  of  310  cfs  {upper  limit  of  flow  recorder). 

3.  Spillway  capacity  at  top  of  dam:  680  cfs  at  elevation  72.1 5  (east  side). 

4.  Spillway  capacity  at  test  flood:  7650  cfs  at  elevation  82.2. 

5.  Gated  outlet  capacity  at  normal  pool  elevation:  74  cfs  (blowoff)  and 
206  cfs  (flood  gates)  at  elevation  69.65. 

6.  Gated  outlet  capacity  at  test  flood  elevation:  92  cfs  (blowoff)  and  850 
cfs  (flood  gates)  at  elevation  82.20. 

7.  Gated  outlet  capacity  at  top  of  dam  elevation:  80  cfs  (blowoff)  and  410 
(flood  gates)  at  elevation  72.15. 

8.  Total  project  discharge  at  top  of  dam:  1,170  cfs  at  elevation  72.15 
(east  side). 

9.  Total  project  discharge  at  test  flood  elevation:  8590  cfs  at  elevation 
82.20 

c.  Elevation  (Feet  above  GWCD) 


1. 

Streambed  at  toe  of  dam 

41.6 

2. 

Bottom  of  cutoff 

Unknown 

3. 

Maximum  tailwater 

Unknown 

4. 

Recreation  pool 

N/A 

5. 

Full  flood  control  pool 

N/A 

6. 

Spillway  crest 

69.65 

7. 

Design  surcharge  (Original 
Design) 

Unknown 
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8.  Top  of  dam 


72.15  east,  74.70  west 


9.  Test  flood  level 

d.  Reservoir  (Length  in  feet) 

1.  Normal  pool 

2.  Flood  control  pool 

3.  Spillway  crest  pool 

4.  Top  of  dam 

5.  Test  flood  pool 

e.  Storage  (acre-feet) 

1.  Normal  pool 

2.  Flood  control  pool 

3.  Spillway  crest  pool 

4.  Top  of  dam 

5.  Test  flood  pool 

f.  Reservoir  Surface  (acres) 

1.  Normal  pool 

2.  Flood  control  pool 

3.  Spillway  crest 

4.  Test  flood  pool 

5.  Top  of  dam 

g.  Dam 

1.  Type 


1000 

N/A 

1000 

1000 

2500 

101 

N/A 

101 

118 

419 

7.2 

N/A 

7.2 

60+ 

7.6 

Stone  masonry 


5 


2. 

Length 

1 30  feet 

3. 

Height 

28  feet  at  spillway 

4. 

Top  Width 

7  feet 

5. 

Side  Slopes 

Upstream:  1H:10V 
Downstream:  1H:10V 

6. 

Zoning 

Unknown 

7. 

Impervious  Core 

Unknown 

8. 

Cutoff 

Unknown 

9. 

Grout  curtain 

Unknown 

10. 

Other 

Concrete  weir  located 
downstream 

Diversion  and  Regulating  Tunnel 

N/A 

Spillway 

1. 

Type 

Overflow,  broad  crested, 
uncontrolled  weir 

2. 

Length  of  weir 

65  feet 

3. 

Crest  elevation 

69.65 

4. 

Gates 

None 

5. 

U/S  Channel 

Natural  Bed 

6. 

D/S  Channel 

Stone  retaining  wall  on 
right  side  extending  500 
ft.  downstream  of  dam. 
Channel  and  left  bank 
are  natural. 

j.  Regulating  Outlets:  Refer  to  Paragraph  1.2b  "Description  of  Dam  and  Ap¬ 
purtenances"  for  description  of  outlet  works. 
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1.  30  inch  cast  iron  supply  main,  intake  at  elevation  49.75,  sluice  gate  con¬ 
trolled  by  lift  mechanism  on  top  of  dam. 

2.  Low  level  blowoff,  intake  at  elevation  44.5,  24  inch  sluice  gate  controlled 
by  lift  mechanism  on  top  of  dam. 

3.  Two  4  foot  wide  by  5  foot  high  flood  gates,  intakes  at  elevation  65.15, 
controlled  by  lift  mechanisms  on  top  of  dam. 
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SECTION  2 


ENGINEERING  DATA 


2. 1  Design 

There  is  no  formal  design  data  available  for  the  dam  both  in  terms  of  stability 
analysis  or  spillway  capacity.  Available  design  data  consists  of  plans  of  the  1954 
renovations  to  the  sluice  gates  and  water  treatment  facilities. 

2.2  Construction 

The  years  of  construction  appear  to  have  been  in  the  1 870s,  although  the  exact  date 
is  unknown.  Review  of  the  contract  plans  for  the  1 954  renovation  showed  that  the 
modifications  to  the  body  of  the  dam  appear  to  be  limited  to  the  supply  pipes  and 
flood  gates.  The  retaining  walls  in  the  downstream  channel  were  also  repaired. 
However,  no  records  or  photographs  were  available  of  this  work. 

2.3  Operation 

The  operation  of  the  dam  is  for  the  purpose  of  water  supply,  and,  therefore,  the 
water  level  for  this  dam  is  established  on  the  basis  of  the  water  supply  demand. 
However,  there  is  no  written  procedure  that  has  been  established  for  this  purpose. 

2.4  Evaluation 

a.  Availability:  The  information  concerning  this  dam  was  gathered  only  by 
field  investigation  and  meetings  with  officials  of  the  Connecticut  American 
Water  Company. 

b.  Adequacy:  The  lack  of  in  depth  engineering  did  not  allow  a  definitive 
review.  Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  from  the 
standpoint  of  reviewing  design  and  construction  data,  but  is  based  primarily 
on  the  visual  inspection,  the  dam's  past  performance,  and  sound  engineering 
judgment. 

c.  Validity:  The  validity  of  the  limited  information  available  must  be  verified. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General:  The  visual  inspection  was  conducted  on  November  1 3,  1 979  and  a 

copy  of  the  visual  inspection  check  list  is  contained  in  Appendix  A  of  this  re¬ 
port.  The  following  procedure  was  used: 

1.  Inspection  of  the  upstream  area  of  the  river  which  was  impounded  by  the 
dam. 

2.  Visual  survey  of  the  face  of  the  dam  and  spillway  for  cracks,  loose 
stones,  etc. 

3.  Review  of  the  condition  of  the  top  of  the  dam  for  cracking,  spalling  or 
loose  stones. 

4.  Survey  of  the  process  used  by  the  water  treatment  plant  as  well  as 
emergency  procedures  that  could  be  used. 

5.  Check  of  the  downstream  area  for  seepage,  piping,  boils,  or  other  dis¬ 
tressed  areas. 

6.  Photographs  of  the  general  area  of  the  dam  and  of  specific  items  of  note 
were  taken  during  the  inspection,  and  are  contained  in  Appendix  C  of  this 
report. 

Before  the  inspection,  the  design  and  construction  documents  and  aerial 

photographs  were  studied  and  reviewed. 

b.  Dam 

1 .  Crest:  The  top  of  the  dam  is  constructed  of  granite  stone  and  shows  no 
evidence  of  settlement  or  misalignment.  Grass  is  growing  from  joints  on 
the  east  side.  A  concrete  capped  stone  block  platform,  just  upstream  of 
the  dam's  west  crest  supports  the  lift  mechanisms  for  the  supply  main 
and  the  blowoff  (Photo  C-7). 

2.  Upstream  Slope:  The  upstream  slope  is  stone  masonry  with  a  nearly 
vertical  face  above  the  water  level.  The  joints  are  in  a  deteriorated  condi¬ 
tion.  The  flood  gates  are  on  the  upstream  face  on  the  east  side  of  the  dam 
(Photo  C-5). 


3.  Downstream  Slope:  The  downstream  slope  is  also  stone  masonry  with 
a  nearly  vertical  face.  There  are  numerous  places  where  seepage  is  steady 
on  the  face  of  each  abutment  (Photos  C-8,  9).  The  condition  of  the  joints 
is  quite  poor  (Photo  C-9)  and  one  joint  on  the  west  abutment  has  a  void 
which  measures  18  inches  deep  (Photo  C-10).  A  few  loose  stones  were 
noted  on  the  east  abutment  and  grass  was  growing  from  some  of  the 
joints.  The  fill  on  the  downstream  face  of  the  west  abutment  seemed  to 
be  quite  moist,  indicating  that  seepage  occurs  below  grade  as  well  as 
above. 

Appurtenant  Structures 

1 .  Spillway:  The  spillway  for  the  dam  is  a  65  foot  long  stone  capped  weir 
with  a  free  drop  of  approximately  28  feet  to  the  tailwater  (Photos  C-2.  4). 
The  water  level  on  the  day  of  inspection  was  30  inches  below  the  east 
top  of  the  dam  and  water  was  flowing  over  the  spillway.  The  spillway  ap¬ 
pears  to  be  in  generally  good  condition. 

2.  30  Inch  Supply  Main:  This  pipe  extends  from  a  sluice  gate  inlet  below 
the  west  top  of  the  dam  to  the  filters  located  downstream  on  the  west 
bank.  The  lift  mechanism,  located  on  the  dam's  west  crest  is  reportedly 
operable  (Photo  C-7).  A  20  inch  and  a  6  inch  blowoff  to  the  river  (Photo 
‘  2)  is  located  off  the  30  inch  pipe  in  a  covered  valve  chamber  on  the 
west  bank  downstream  of  the  dam.  The  valves  for  the  blowoffs  are  hy¬ 
draulically  controlled  from  inside  the  filter  plant  building  but  have  not 
been  operated  for  at  least  6  years.  Steady  flow  (5-10  GPM)  from  the 
ground  to  the  floor  of  the  valve  chamber  was  noted.  This  reportedly  has 
been  constant  since  before  the  1954  renovations. 

3.  Low  Level  Blowoff:  The  blowoff  is  controlled  by  a  24  inch  sluice  gate 
below  the  dam's  west  crest  and  is  operated  by  a  lift  mechanism  on  the 
top  of  the  dam  (Photo  C-7).  The  conduit  extends  through  the  base  of  the 
dam  to  a  4  foot  square  opening  in  the  face  of  the  dam  at  the  tailwater 
level.  It  was  last  operated  in  the  summer  of  1979. 

4.  Twin  Flood  Gates.  Two  flood  gates  are  located  below  the  dam’s  east 
crest  at  a  shallow  level  (Photos  C-5,  6).  They  are  controlled  by  lift 
mechanisms  on  the  top  of  the  dam  and  appear  in  good  condition.  A  4 
inch  gate  valve  at  the  base  of  the  flood  gates  is  maintained  in  an  open 
condition  as  per  an  agreement  with  adjacent  homeowners.  A  natural,  rock 
discharge  channel  rejoins  the  Mianus  River  just  downstream  of  the  dam. 

Reservoir  Area:  The  dam  creates  an  impoundment  extending  upstream  in  the 

natural  riverbed.  The  upstream  sides  of  the  river  seemed  to  be  in  a  natural  state 
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INSPECTION  CHECK  LIST 


with  no  visible  signs  of  erosion  or  sloughing  There  were  two  trees  in  the 
riverbed  that  the  maintenance  personnel  are  trying  to  have  removed,  but  some 
difficulty  was  noted  (Photo  C-1).  Concern  was  expressed  that  during  a  heavy 
storm  these  trees  could  be  a  problem. 

No  geologic  features  were  detected  that  could  be  expected  to  adversely  affect 
the  dam  or  appurtenant  structures 

Trespassing  on  the  dam  is  not  permitted  and  the  proximity  of  personnel  in  the 
adjacent  filter  plant  building  reduces  the  potential  for  trespassing. 

e.  Downstream  Channel:  The  spillway  and  downstream  channel  retaining 
walls  appear  to  be  founded  on  bedrock  and  are  generally  in  fair  condition 
(Photo  1 1).  Some  trees  overhang  the  west  side  of  the  channel  and  access  to 
this  side  is  difficult.  There  is  a  metering  weir  about  440  feet  downstream  of 
the  spillway  which  appears  to  be  in  good  condition.  On  the  right  side  of  the 
spillway  channel  just  below  the  face  of  the  dam  there  are  some  holes  behind 
the  retaining  walls  noted.  The  cause  is  unknown;  however,  it  appeared  to  be 
related  to  erosion. 

3.2  Evaluation 

Based  on  the  visual  inspection,  the  Mianus  Filter  Plant  Dam  appears  to  be  in  fair 

condition  and  there  are  specific  areas  of  concern  that  should  be  addressed: 

The  leakage  on  the  downstream  face  and  slope. 

The  missing  mortar  and  holes  on  the  faces  of  the  dam. 

The  trees  in  the  upstream  channel  bed. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

a.  General:  The  responsibility  for  the  operation  and  maintenance  of  this  facility 
is  with  the  Connecticut  American  Water  Company.  The  maintenance  staff  is 
headquartered  at  the  water  treatment  facility  which  is  adjacent  to  the  dam  site. 
These  staff  personnel  operate  and  maintain  the  valves  and  equipment  for  the 
water  treatment  facility.  Operation  of  the  valves  is  in  general  for  the  sole  pur¬ 
pose  of  regulating  the  water  supply  to  the  plant.  No  written  procedure  is 
available  for  emergency  operation  of  the  blowoff  system,  but  one  is  now  being 
written.  The  last  time  the  hydraulic  20  inch  blowoff  to  the  30  inch  supply  main 
was  opened  was  6  to  10  years  ago. 

b.  Description  of  Any  Warning  System  in  Effect:  There  is  no  warning  system 
in  effect. 

4.2  Maintenance  Procedures 

a.  General:  The  maintenance  of  the  dam  is  centered  around  those  valves  and 
sluice  gates  that  supply  water  to  the  filtration  plant.  The  downstream  face  of 
the  dam  has  recently  been  cleared  of  vegetation.  The  water  has  never  been 
drawn  down  so  that  the  upstream  face  of  the  spillway  could  be  inspected  or 
repaired. 

b.  Operating  Facilities:  The  operation  facilities  consist  of  two  flood  gates  on 
the  left  abutment,  one  low  level  blowoff,  and  one  sluice  gate  which  controls 
the  raw  water  to  the  filtration  plant. 

4.3  Evaluation 


The  operation  and  maintenance  of  this  dam  could  be  oriented  so  that  it  more 
directly  deals  with  the  emergency  procedure  to  be  followed  in  case  of  a  heavy 
storm. 


SECTION  5 


EVALUATION  OF  HYDRAULICS/HYDROLOGIC  FEATURES 


5.1  General 

The  Mianus  Filter  Plant  Dam,  built  across  the  Mianus  River,  creates  a  narrow  im¬ 
poundment  with  a  total  storage  capacity  of  101  ac.-ft.  at  elevation  69.65,  the  spill¬ 
way  crest.  Each  foot  of  depth  in  the  pond  above  the  spillway  crest  can  accommo¬ 
date  approximately  7.5  ac.-ft.  The  spillway  is  a  65  foot  long  by  7  foot  wide  broad 
crested  weir.  Stream  and  basin  slopes  are  flat  to  moderate  having  average  grades 
of  0.5  percent  to  2.0  percent. 

5.2  Design  Data 

a.  No  specific  design  data  is  available  for  this  watershed  or  the  structures  of  the 
Mianus  Filter  Plant  Dam.  In  lieu  of  existing  design  information,  U.S.G.S. 
Topographic  Maps  (Scale  1"  =  2000')  were  utilized  to  develop  hydrologic 
parameters  such  as  drainage  areas,  reservoir  surface  areas,  basin  lengths,  time 
of  concentration  and  other  runoff  characteristics.  Elevation  -  storage  relation¬ 
ships  for  the  reservoir  were  approximated.  Surcharge  storage  was  computed 
using  the  U.S.G.S.  maps.  Some  of  the  pertinent  hydraulic  design  data  was  ob¬ 
tained  and/or  confirmed  by  actual  field  measurements  at  the  time  of  the  visual 
field  inspection. 

b.  Outflow  values  (routing  procedures)  and  dam  overtopping  analysis  were  com¬ 
puted  in  accordance  with  the  guidelines  developed  by  the  Corps  of  Engineers. 
Judgment  was  used  in  calculating  final  values  outlined  in  this  report,  which  are 
quite  approximate  and  should  not  be  considered  a  substitute  for  actual 
detailed  analysis. 

5.3  Experience  Data 

Historical  Data  for  recorded  discharges  is  limited  and  consists  of  records  obtained 
since  1955  from  a  small  measurement  weir  440  feet  downstream  of  the  dam.  The 
recent  maximum  discharge  occurred  on  June  1 9,  1 972  when  the  flow  was  in  excess 
of  310  cfs  {200  MGD),  the  upper  range  of  the  flow  recorder. 

5.4  Test  Flood  Analysis 

Recommended  guidelines  for  the  Safety  Inspection  of  Dams  by  the  Corps  of 
Engineers  were  used  for  the  selection  of  the  "Test  Flood".  This  dam  is  classified  as 
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a  HIGH  hazard  and  SMALL  size  structure.  Guidelines  indicate  that  1 12  to  1  times 
Probable  Maximum  Flood  (PMF)  be  used  as  the  test  flood  for  these  classifications. 
A  test  flood  of  1  / 2  PMF  was  chosen  because  the  dam's  height  and  impoundment 
storage  are  on  the  low  side  of  the  small  size  category  The  watershed  has  a  total 
area  of  29  9  square  miles  Snyder's  lag  was  calculated  to  be  7.55  hours  and  a 
Snyder  peaking  coefficient  of  0  625  was  used.  The  200  square  mile  -  24  hour  pro¬ 
bable  maximum  precipitation  (PMP)  is  22  inches  The  flood  hydrograph  package, 
HEC-1  computer  program,  developed  by  the  Corps  of  Engineers,  was  utilized  to 
develop  the  inflow  hydrograph,  route  the  flood  through  the  reservoir,  and  for  the 
dam  overtopping  analysis.  A  test  flood  inflow  was  calculated  to  be  14200  cfs.  The 
spillway  was  assumed  to  be  the  only  outlet  operating  at  the  time  of  the  flood,  with 
the  initial  water  level  at  the  spillway  crest. 

The  spillway  capacity  is  hydraulically  inadequate  to  pass  the  test  flood  (1 12  PMF) 
and  overtopping  of  the  dam  will  occur.  The  maximum  outflow  capacity  of  the  spill¬ 
way  without  overtopping  the  dam  is  680  cfs.  This  corresponds  to  5  percent  of  the 
test  flood  and  a  storage  above  the  spillway  level  of  1 7  ac.-ft.  The  maximum  outflow 
discharge  value  for  the  test  flood  is  14100  cfs  corresponding  to  a  depth  of  flow 
over  the  top  of  the  dam  of  7.5  feet  and  a  storage  above  the  spillway  level  of  318 
ac.-ft.  A  spillway  rating  curve,  outlet  works  (low  level  blowoff  and  flood  gates)  rat¬ 
ing  curves,  and  a  reservoir  surface  area-capacity  curve  are  included  in  Appendix  D 
of  this  report. 

At  the  spillway  crest  elevation  of  69.65,  the  capacity  of  the  low  level  blowoff  is  74 
cfs,  and  the  capacity  of  flood  gates  is  206  cfs.  It  will  require  approximately  .4  hours 
to  lower  the  water  level  the  first  foot  assuming  a  water  surface  area  of  1.2  acres 
and  use  of  these  outlet  works  to  regulate  the  water  level  for  expected  inflows. 
Storage  for  impending  flood  conditions  can  be  provided  quickly  by  use  of  the  outlet 
works  if  the  pool  level  is  high.  Use  of  the  flood  gates  will  lower  the  water  level  to 
elevation  65.1 5. 

Dam  Failure  Analysis 

This  dam  is  classified  as  a  high  hazard  structure.  Failure  discharge  can  cause  loss  of 
life  and  damage  due  to  high  velocities,  impact  from  debris  and  flooding  to  3  to  5 
residential  homes.  Also,  loss  of  this  dam  would  impose  hardships  on  the  local  com¬ 
munity  because  of  the  loss  of  water  supply. 

Calculated  dam  failure  discharge  is  8463  cfs  at  a  pool  level  equal  to  the  top  of  the 
dam.  At  this  elevation,  the  flow  in  the  downstream  channel  would  be  equal  to  the 
full  spillway  discharge  of  680  cfs  or  a  depth  of  flow  of  approximately  2  to  3  feet 
downstream.  Failure  will  produce  a  water  surface  level  approximately  9.0  feet  im¬ 
mediately  downstream  from  the  dam.  The  failure  discharge  will  affect  downstream 
areas  for  a  distance  of  4000  feet  from  the  dam.  At  this  distance  the  water  surface 
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level  will  be  approximately  4.5  feet  above  normal  observations.  Beyond  4000  feet, 
the  effects  of  the  failure  discharge  will  be  reduced  as  it  enters  Mianus  Pond  Water 
surface  elevations  due  to  the  failure  of  the  dam  are  listed  in  Appendix  D.  Probable 
consequences  including  the  prime  impact  areas,  are  also  listed  in  Appendix  D. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observation 

This  inspection  revealed  no  signs  of  major  physical  distress  in  the  structure. 
However,  leakage  was  noted  on  the  downstream  face  and  embankment. 

6.2  Design  and  Construction  Data 

The  only  design  or  construction  data  available  were  the  contract  drawings  from  the 
1 954  renovation  of  the  treatment  plant.  These  drawings  revealed  that  the  only  work 
done  to  the  dam  was  the  fixing  of  sluice  gates  to  facilitate  a  smoother  operation  of 
the  water  treatment  process.  The  absence  of  any  stability  computations  makes  the 
visual  aspect  of  this  report  the  primary  basis  for  evaluation. 

6.3  Post  Construction  Changes 

The  following  changes  to  Mianus  Fiiter  Plant  Dam  facility  have  been  noted  since  its 
construction  in  the  1870s. 

a.  Retaining  wall  replacement  or  repair  of  the  downstream  spillway  channel. 

b.  Replacement  of  the  sluice  gates  for  the  30  inch  diameter  raw  water  supply 
pipe  and  the  low  level  blowoff. 

c.  Replacement  of  the  sluice  gates  and  their  operators  for  the  flood  control  gates 
on  the  east  abutment  of  the  dam. 

d.  Construction  of  a  metering  weir  approximately  440  feet  downstream  of  the 
dam. 

All  of  the  above  changes  took  place  during  the  1954  renovation  project. 

6.4  Seismic  Stability 

This  dam  is  in  Seismic  Zone  1  and  hence  does  not  require  evaluation  for  seismic 
stability  according  to  the  USCE  Recommended  Guidelines. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Condition:  After  study  of  the  contract  plan  for  the  1 954  renovation  and  the 
results  of  this  inspection,  the  conclusion  is  that  the  general  condition  of  the 
dam  at  the  Mianus  Filter  Plant  is  FAIR.  The  stability  of  the  original  design  was 
probably  good  based  on  the  visual  inspection  and  past  performance.  However, 
age  and  seepage  have  taken  their  toll  and  further  study  could  reveal  the  need 
for  specific  design  improvements. 

b.  Adequacy  of  Information:  The  information  available  is  such  that  the  assess¬ 
ment  of  the  safety  of  the  dam  is  based  primarily  on  the  visual  inspection 
results  and  the  past  operational  performance  of  the  structure. 

c.  Urgency:  It  is  considered  that  the  recommendations  suggested  below  be  im¬ 
plemented  by  the  owner  within  one  year  of  receipt  of  this  Phase  I  Inspection 
Report. 

7.2  Recommendations 

It  is  recommended  that  the  owner  engage  a  qualified  registered  engineer  to  carry 
out  the  following  actions: 

a.  A  detailed  hydrologic-hydraulic  investigation  to  determine  the  need  and 
means  of  increasing  the  discharge  capacity  of  the  project. 

b.  The  pond  be  lowered  and  the  upstream  face  be  visually  inspected  and  the  toe 
be  checked  for  potential  undermining. 

7.3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures: 

1 .  Trees  from  the  floor  of  the  upstream  riverbed  should  be  removed  as  soon 
as  possible. 

2.  The  seepage  on  the  downstream  face  should  be  monitored  to  note  any 
change  from  the  existing  conditions. 
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3.  Repointing  of  the  downstream  face  of  the  abutment  and  replacing  of 
loose  stones  on  the  left  abutment,  with  repointing  and  replacement 
wherever  it  is  needed. 

4.  Develop  a  formal  flood  warning  and  surveillance  plan,  including  round- 
the-clock  monitoring  during  heavy  precipitation. 

5.  Insure  the  operability  of  all  gate  valves  and  blowoffs. 

6.  Institute  a  program  of  annual  periodic  technical  inspection  with  particular 
emphasis  on  the  entire  downstream  face  for  signs  of  distress  and 
leakage. 


Alternatives 


APPENDIX  A 

INSPECTION  CHECK  LIST 


INSPECTION  CHECK  LIST 


PARTY  ORGANIZATION 

PROJECT  MIANUS  FILTER  PLANT  DAM  DATE  November  13,  1979 

TIME  1;00  ~  3:00  P.M. 

WEATHER  Overcast 

W.S.  ELEV.  U.S.  DN.S. 


PARTY ; 

1.  R.  Johnston,  JPPA  6.  B.  McCormick  -  Connecticut 

— -  ‘  American  Water  Company 

2.  R.  Lyon,  JPPA  7. 


3.  G.  Salzman,  CWDD  R . 


4. 


9. 


5. 


10. 


PROJECT  FEATURE 

INSPrCTFD  BY 

REMARKS 

Hydraulics 

R.  Johnston 

Structural 

R.  Lyon 

Geotechnical 

G.  Salzman 

4. 

5. 

6. 

7. 

8. 

9. 


j. 


INSPECTION  CHECK  LIST 


PROJECT  MI ANUS  FILTER  PLANT  DAM 

DATE  November  13,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMFMT 

Crest  Elevation  72.15  East} 

74.70  West) 

Current  Pool  Elevation  69.9+/- 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  .Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 
Vegetation  on  Slopes 
Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Crackina  at 
or  near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 

A- 2 


Good  -  Stone  Crest 

Good  -  3  inches  above  spillway 

None  observed. 

N/A 

None  observed. 

None  observed. 

Good 

Good 

Large  spaces  up  to  18"  deep 
between  stones. 

None  observed. 

Not  permitted. 

Ground  cover  on  right  downstream 
face . 

None  observed. 

N/A 

None  observed. 

Slight  on  faces  and  from  ground 
just  below  left  face. 

None  observed. 

None  observed. 

None  observed. 

Weir  located  440  ft.  downstream 
from  dam. 


INSPECTION  CHECK  LIST 


PROJECT  MI ANUS  FILTER  PLANT  DAM 

DATF  November  13,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

I N TAKE  S T RUCT U RE 

- 

a.  Approach  Channel 

Entire  riverbed  -  underwater. 

b.  Intake  Structures 

30  inch  supply  pipe 

30  inch  sluice  gate  with  bar 
rack.  Controlled  by  gear  lift 
on  top  of  dam  and  maintained  in 
an  open  condition.  Visible  portion 
in  good  gondition  and  appears 
operable . 

Low  Level  Blow  Off 

24  inch  sluice  gate  controlled 
by  gear  lift  on  top  of  dam. 

Visible  portion  in  good  condition 
and  appears  operable. 

Flood  Gates 

Twin  4  ft.  wide  by  5  ft.  high 
slide  gates  controlled  by  gear 
lifts  on  top  of  dam.  4  inch  gate 
valve  at  base  between  slide  gates 
maintained  in  open  condition. 
Visible  portions  in  good  condition 
and  appear  operable. 

A- 3 

INSPECTION  CHECK  LIST 


PROJECT  MIANUS  FILTER  PLANT  DAM 

PROJECT  FEATURE 

DISCIPLINE 


AREA  EVALUATED 

OUTLET  WORKS  -  TRANSITION  AND 
CONDUIT 

30  Inch  Supply  Pipe 

Low  Level  Blow  Off 

Flood  Gates 


DATE  November  13,  1979 


NAME 


NAME 


CONDITION 


30  inch  pipe  extends  from  the 
intake  to  a  24  inch  tee  (to  blow 
offs)  and  a  24  inch  valve.  A 
24  inch  pipe  then  continues  to 
filters . 

Square  4  ft.  by  4  ft.  blow  off 
extends  from  the  intake  through 
the  dam  to  the  downstream  face. 

An  arched  opening  10  ft.  wide  by 
5  ft.  high  (at  crown)  and  4  ft. 
high  (at  sides)  extends  from  the 
intakes  through  dam  to  the 
downstream  face. 


INSPECTION  CHECK  LIST 


PROJECT  MTANUS  FILTER  PLANT  DAM  DATE  November  13,  1979 

PROJECT  FEATURE  NAME  _ 

DISCIPLINE  NAME  ____________ ______ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

30  Inch  Supply 

20  inch  and  6  inch  blow  offs  from 
the  24  inch  tee  discharge  to  the 
river.  Hydraulically  controlled 
valves  are  located  in  an  under¬ 
ground  concrete  chamber,  but  are 
controlled  from  the  plant  building. 
Not  operated  for  at  least  6  years, 
but  reportedly  are  operable.  A 
steady  flow  (10  GPK+)  was  noted 
into  chamber  from  the  ground. 

A  24  inch  line  continues  to  the 
filters  and  then  to  distribution 
lines.  Fire  hydrants  in  service 
area  could  be  opened  to  drain 
pond. 

Low  Level  Blow  Off 

Discharges  from  the  downstream 
face  of  dam  to  the  river. 

Flood  Gates 

Discharges  from  the  downstream 
face  of  dam  through  a  natural 
rock  channel  to  the  river. 

A- 5 

INSPECTION  CHUCK  LIST 


PROJECT  MI ANUS  FILTER  PLANT  DAM 

DVEF  November  13,  19  79 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME  ! 

AREA  EVALUATED 

CONDITION 

OUTLET  KORNS  ~  SPTLLKAY  \7EIR, 

APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

Entire  riverbed  -  underwater 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Approach  Channel 

b.  Weir  and  Training  Kalis 

General  Condition  of  Granite 

Good 

Blocks 

Rust  or  Staining 

N/A 

Spallino 

None  observed. 

Any  Visible  P.einforcino 

None  observed. 

Any  Seepage  or  Efflorescence 

Spillway  flowing  -  not  visible. 

Drain  Holes 

None  observed. 

c.  Discharge  Channel 

Entire  riverbed  ’underwater. 

General  Condition 

Good 

Loose  Rock  Overhanging  Channel 

None  observed. 

Trees  Overhanging  Channel 

Yes. 

Floor  of  Channel 

Underwater  -  apparently  rock. 

Other  Obstructions 

5.5  ft.  high  weir  440  ft. 

downstream  from  dam. 

a-  a 
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APPENDIX  B 


ENGINEERING  DATA 


APPENDIX  B-1 


DESIGN,  CONSTRUCTION  AND  MAINTENANCE 
RECORDS  AND  LOCATION 

Mr.  Victor  J.  Galgowski 

Dam  Safety  Engineer 

Water  and  Related  Resources  Unit 

Department  of  Environmental  Protection 

State  of  Connecticut 

State  Office  Building 

Hartford,  Connecticut  061 15 


Connecticut  American  Water  Company 
1 25  East  Putnam  Avenue 
Greenwich,  Connecticut  06830 
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COPIES  OF  PAST  INSPECTION  REPORTS 
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PHOTOGRAPHS 


MIANUS  FILTER  PLANT  DAM 
PHOTO  INDEX 


02  DOWNSTREAM  FACE  OF  DAM  AND  SPIELW.W 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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. . . !  PLAN^ 

DRAINAGE  AREA  AND 
IMPACT  AREA 
DATUM:  N<5VD 
QUADRANGLE  SHEETS-. 
POUND  RIDGE,  NY"CT 
MT  KISKQ,  NY-CT 
GLENVU.LE,  CT”NY 
STAMFORD,  CT 
SCALE:  1:24000 
PLATE  NO.  D^ 


HYDROLOGIC  AND  HYDRAULIC  ANALYSIS 
SUMMARY  SHEET 


Dam  Mianus  Filter  Plant  Dam 

Test  Flood  1/2  PMF 


INFLOW  HYDROGRAPH  DEVELOPMENT 

Drainage  Area  29.9  sq.  nvi. 

Probable  Maximum  Precipation 

24  hour  -  200  square  mile  PMP  22  inches 

Initial  Railfall  Loss  0  Inch 
Uniform  Railfall  loss  I  Inch 

Snyder ' s  Lag  7.55  hours 
Snyder's  Peaking  Coefficient  . 625 

Test  Flood  Inflow  14200  CFS 

PMF  Inflow  28300  CFS 


RESERVOIR  ROUTING  AND  DAM  OVERTOPPING 


Test  Flood  Outflow  14100  CFS 


Spillway  Capacity  at  Top  of  Dam 


680  CFS 

5  %  of  Test  Flood 


Flow  Over  Spillway  at  Test  Flood _ 7050  CFS 


Spillway  Crest  Elevation 
Top  of  Dam  Elevation 
Test  Flood  Elevation 


69.65 

in* 


Feet 

Feet  (east) 
Feet 
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MIAIIUS  FILTER  PLANT  DA!’. 


A.  Size  Classification 

Height  of  dam  =  _ 31 _  ft. ;  hence  Samll _ 

Storage  capacity  at  top  of  dam  (elev.  72.15  )  =  110  AC-FT. ;  hence  small 
Adopted  size  classification  small _ 

B. i)  Hazard  Potential 

This  dam  is  located  upstream  of  North  Mianus,  an _ 

urbanized  area.  The  pond  supplies  water  through  a _ 

24"  pipe  for  this  town. _ 

i i )  Impact  of  Failure  of  Dam  at  Maximum  Pool  (Top  of  Dam) 

It  is  estimated  from  the  rule  of  "thumb"  failure  hydrograph, 
that  the  following  adverse  impacts  are  a  possibility  by  the  failure 
of  this  dam. 


a) 

Loss  of 

homes 

Yes 

3-5 

b) 

Loss  of 

buildings 

Yes 

3-5  ; 

c) 

Loss  of 

highways  or 

roads 

No  ; 

d) 

Loss  of 

bridges  _ 

No 

* 

The 

failure 

profile  can 

affect 

a  distance  of  4000 

from  the  dam. 

C.  Hazard  Potential  Classifications 


HAZARD  SIZE  TEST  FLOOD  RANGE 

High _  Small _ 1/2  PMF  to  PNF _ 

Adopted  Test  Flood  =  1/2  PMF _ =  _ 490 _ CSM 


=  14,200 _ CFS 

D.  Overtopping  Potential 


Drainage  Area  19,16  4  Acres _  =  2Q.  9 _ sq.  miles 

Spillway  crest  elevation  =  _ _ 69.65 _ 

Top  of  Dam  Elevation  =  _ _ 72.15  (east) _ 

Maximum  spillway  discharge 

Capacity  without  overtopping  of  dam  =  _ 680 _ CFS 

"test  flood"  inflow  discharge  =  _ 14,200 _ CFS 

"test  flood"  outflow  discharge  =  _ 14,100 _ CFS 
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MI  ANUS  FILTER  PLANT  DAM 
Dam  Failure  Analysis 

1.  Failure  discharge  with  pool  at  top  of  dam  (elev.  72.15)=  8463  CFS 

2.  Depth  of  water  in  reservoir  at  time  of  failure  =  _ 20 _ ft. 

3.  Maximum  depth  of  flow  downstream  of  dam  =  @  Face _ 9 . 0 _ ft. 

4.  Water  surface  elevation  just  downstream) 

of  dam  at  time  of  failure  )  =  _ 50.5+ _ 

The  failure  discharge  of  8463  CFS  will  enter  and  flow  down¬ 
stream  4000*  feet  until  the  river  enters  Mianus  Pond _ . 

Valley  storage  in  this  4000  foot  length  of  brook  is  substantial  in 
reducing  the  discharge.  Also  due  to  roughness  characteristics , 
obstructions  and  frictional  losses,  it  is  very  likely  that  the 
unsteady  dam  failure  flow  will  dissipate  its  wave  and  kinetic 
energy  and  thus  convert  to  steady  and  uniform  flow  obeying  Manning's 
formulae  4000  feet  downstream.  The  failure  profile  will  have 
the  following  hydraulic  characteristics: 


DISTANCE  FROM  THE  DAM 

WATER  SURFACE  ELEVATION 

REMARKS 

0 

72.15 

Upstream  of  da: 

0 

50.5 

Downstream  of 

,  2000' 

25.0 

4000' 

19.5 

Beyond  4000  feet  .  and  into  Mianus  Pond,  the _ 

failure  discharge  will  flow  in  the  below  given  channel  characteristics: 

Q  -  4582 _  CFS;  S  =  _ .005 _ 


n  =  _ 0.05  ;  b  =  _ 190 _ •  <3  =  _ £ »  5 

Side  slopes  =  IV  or  211. 
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"Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Analysis" 

DATA 


Name  of  Dam  _ Mianus  Filter  Plant  Dam _ 

Location  _ North  of  North  Mianus  _ 

Drainage  Area  29.9 _ sq.  mi..  Top  of  Dam  72.15 _  (east) 

Spillway  Type  Broad  Crested _ ,  Crest  of  Spillway  69.65 

Surface  Area  0  Crest  Elev.  7 . 6  Acres  =  0-012 _ sq.  mi. 

Pool  Bottom  Near  Dam  =  _ 41.5* _ 

Assumed  Side  Slopes  of  Embankments  =  _ 2 : 1 _ 

Depth  of  Pool  at  Dam  (Yo)  =  _ 28 _ Feet 

Mid-Height  Elev.  _ 57.25 _ 

Length  of  Dam  at  Crest  =  _ 200 _ Feet 

Length  of  Dam  at  Mid-IIeight  =  _ 171 _ Feet 

20  %  of  Dam  Length  at  Mid-Height  =  Wb  =  34 _ Feet 

Step  1 

Storage  (S)  at  time  of  failure  118 _ Ac- FT 

(Equal  to  top  of  dam) 

Step"  2 

Peak  Failure  Discharge 
Qpl  =  8/27  Wb  Vg  Yo  3/2 

=  1.  68  Wb  Yo3//2  =  8463 _ cfs 

Failure  is  assumed  to  coincide  with  pool  elevation  at  top  of  dam. 
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AD-A142  685  NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS 

MI  ANUS  FILTER  PLANT  D..(U)  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLAND  DIV  FEB  80 


21 


UNCLASSIFIED 


F/G  13/13 


NL 


111 


LO  S 


1.1 


us 


L25  II  1.4 


microcopy  resolution  test 

V:  NA.  Hl'f-SA..  I  if.; 


_ Mianus _ Pond  is  located  4000 _  feet  downstream 

of  Mianus  Filter  Plant  dam.  There  is  a  _ 26.5  _  foot 

drop  into _ Mianus _  pond  which  will  cause  the  dissipation 

of  wave  and  kinetic  energy  of  the  failure  discharge.  Approximately, 

the  water  surface  elevations  between  _ the _  dam 

and  _ Mianus _  pond  will  be  as  given  on  Dam  Failure 

Analysis.  The  increase  of  depth  in  _ Mianus _  pond  due  to 

failure  of  Mianus  Filter  Plant  damis  estimated  to  be  4 . 5 _  feet. 
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Spillwa'i 


24  Inch  Blowoff 


Floodgates 


RATING  CURVE  DEVELOPMENT 


Mianus  Filter  Plant  Dam 


Q  =  C  L  H 
C  =  2.65 


L  =  65  feet 


Q  -  c  a  (2gh) 


c  =  .  6 


a  =  3.14  square  feet 


2/3 

=  C  L  H  (unsubmerged) 

=  2.7 
=  8  feet 

1/2 

-  c  a  (2gh)  (submerged) 
=  40  square  feet 
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200  400  600  3000  6000  9000  12000  15000 
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MIANUS  FILTER  PLANT  PAM 
FLOOD  GATES  RATING  CURVE 


—TEST  FLOOD 


(S3H0V)  V3UV  3DV/JHHS  HI0A33S3H 
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MIANUS  FILTER  PLANT  DAM 
RESERVOIR  AREA-CAPACITY  CURVE 


RESERVOIR  VOLUME  (ACRE-FEET) 


1 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 


INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 


